Background: Ensuring physiotherapy students are well prepared to work safely and effectively in culturally diverse societies upon graduation is vital. Therefore, determining whether physiotherapy programs are effectively developing the cultural responsiveness of students is essential. This study aimed to evaluate the level of self-perceived cultural responsiveness of entry level physiotherapy students during their training, and explore the factors that might be associated with these levels. Methods: A cross sectional study of physiotherapy students from nine universities across Australia and Aotearoa New Zealand was conducted using an online self-administered questionnaire containing three parts: The Cultural Competence Assessment tool, Altemeyer's Dogmatism scale, and the Marlowe-Crowne social desirability scale-short form. Demographic data relating to university, program, and level of study were also collected. Data was analysed using one-way ANOVA, t-tests and multiple regression analysis. Results: A total of 817 (19% response rate) students participated in this study. Overall, students had a moderate level of self-perceived cultural responsiveness (Mean (SD) = 5.15 (0.67)). Fewer number of weeks of clinical placement attended, lower levels of dogmatism, and greater social desirability were related to greater self-perceived cultural responsiveness. Additionally, fourth year undergraduate students perceived themselves to be less culturally responsive than first and second year students (p < 0.05). Conclusions: These results provide educators with knowledge about the level of self-perceived cultural responsiveness in physiotherapy students, and the factors that may need to be assessed and addressed to support the development of culturally responsive practice.
Background
Culturally responsive physiotherapy practice is recognised as a vital component of service provision that impacts positively on health outcomes for Indigenous and culturally and linguistically diverse (CALD) communities [1, 2] . Cultural responsiveness refers to the capacity of healthcare professionals or organisations to deliver care that is safe, respectful, and relevant to the health beliefs, practices and cultural and linguistic needs of culturally diverse patient populations [3] [4] [5] . Evidence of health disparities experienced by people from Indigenous and CALD communities underpins the need for ensuring culturally responsive practice in all health professions including physiotherapy [6, 7] . As the population of Australia and Aotearoa New Zealand becomes increasingly culturally diverse, physiotherapists must be able to provide culturally responsive care [8] [9] [10] .
Developing personal cultural responsiveness is a learning process that is ongoing and dynamic [5, 11, 12] . Cultural responsiveness is not an end state, but an "ongoing contextual, developmental and experiential process of personal growth" [12] . While cultural responsiveness is a lifelong journey, there is agreement that aspects of cultural responsiveness should be addressed early in the education of healthcare professionals [13] [14] [15] . To be able to design efficacious health professional curricula that supports the development of behaviours, attitudes, and interpersonal interactions that are culturally responsive, educators need to understand the baseline level of cultural responsiveness of healthcare students and the factors that influence cultural responsiveness.
There is a paucity of published research evaluating cultural responsiveness in physiotherapy students. While there are a handful of intervention studies, there have only been two published studies which assess cultural responsiveness throughout the curriculum. Using a modified version of the Self-Assessment of Cultural Competence questionnaire, Doherty et al. [16] found that self-reported cultural responsiveness differed between the year levels, with second year students reporting lower levels than first and third year students. Similarly, Oluwole-Sangoseni & Jenkins-Unterberg [17] found a difference among first, third and sixth year students, although only cultural awareness and sensitivity was assessed. Overall, the results were based on small samples at single tertiary institutions in the United States and was predominately Caucasian females, limiting generalisability of the study results. Further, the results were self-reported perceptions of cultural responsiveness which may have been influenced by social desirability bias [18] . Social desirability refers to an individual's need for social approval or acceptance, and the belief that this can be attained by adopting socially acceptable behaviours [19] [20] [21] . Therefore, to appropriately examine cultural responsiveness using self-reported measures, a measure of social desirability should be concurrently completed, and analyses should include these data as a covariant.
In understanding students' learning to develop cultural responsiveness, factors that potentially influence development should be considered. To date, no literature has examined factors associated with cultural responsiveness in physiotherapy students. In other healthcare disciplines, students who are female, with greater empathy, self-efficacy and who have a lived experience with CALD communities (including speaking multiple languages), and prior training in cultural responsiveness, have been reported more likely to score higher on self-reported cultural responsiveness measures [22] [23] [24] [25] [26] [27] . However, many of these factors have also been reported to not be significant predictors of students' cultural responsiveness in other studies [28] [29] [30] . To date, investigated predictors have been mostly limited to gender, age, ethnicity, exposure to CALD communities, academic level, socioeconomic status and prior training. There has been limited evaluation of the influence of personality traits. In particular, a lack of open-mindedness (dogmatism) is thought to perpetuate negative attitudes and prejudice towards different cultures, and impede the development of cultural responsiveness [31] [32] [33] [34] . However, research assessing whether dogmatism is a predictor of cultural responsiveness is lacking. Understanding how dogmatism relates to the level of cultural responsiveness may help discern whether dogmatism needs to be addressed as a component of education to foster cultural responsiveness in physiotherapy students. Therefore, the purpose of this study was two-fold. First, the study aimed to assess the level of self-perceived cultural responsiveness in physiotherapy students in Australia and Aotearoa New Zealand, and to explore whether this differed between year levels. Second, the study also aimed to identify predictors of self-perceived cultural responsiveness, including participant demographics, prior training related to culture or cultural responsiveness, living in a culturally diverse area, number of weeks of clinical placement attended, dogmatism, and social desirability.
Methods

Design
This study used a descriptive, cross-sectional design. A self-administered web-based questionnaire was used to collect data from physiotherapy students enrolled in one of nine entry-level physiotherapy programs in Australia or Aotearoa New Zealand. These universities were selected as collaborating research partners, as they offered different program types (bachelor, bachelor/masters combined, graduate entry masters (GEM) or a masters extended), included a range of full fee paying enrolments and government supported financial enrolments, and were spread across different geographical locations (metropolitan and regional) in Australia and Aotearoa New Zealand. The study protocol was approved by Western Sydney University Human Ethics Committee (Approval No. H11967), and was also reviewed and approved by each partner university's human research ethics committee.
Data collection procedure
Data collection was conducted between May and November, 2017. Prior to data collection, the researcher at each university provided all participants with full disclosure of their rights, the nature, benefits and risks of the study. This researcher then coordinated a time in a teaching session to provide 20 to 25 min for data collection. During this teaching session, students were provided with a link to the web-based questionnaire. Where this was not feasible due to logistical issues (e.g. students on clinical placement), students were provided with a link via email to complete in their own time. Information about the study was provided at the beginning of the web-based questionnaire, and consent to participate was obtained on the first page of the web-based questionnaire through a check box agreement. The web-based questionnaire consisted of a demographic section and three reliable and valid instruments used previously in the literature to measure cultural responsiveness, dogmatism and social desirability.
Demographic section
Questions included age in years, gender, postcode, self-identified ethnoculture, and religious affiliation. Participants were also asked about their year level of study, the type of program in which they were enrolled (bachelor, bachelor/masters combined, graduate entry masters or a masters extended) the number of weeks of placement they had attended, if they had prior education or training related to culture or cultural responsiveness, and whether they spoke a language other than English. In Australia and Aotearoa New Zealand, bachelor degrees in physiotherapy are four years, bachelor/masters combined degrees are usually four or five years, graduate entry masters degrees are two years, and masters extended degrees are usually two or three years (or six semesters). A masters extended degree (Doctor of Physiotherapy) is equivalent to a professional doctorate in the United States.
Content validity for this section of the questionnaire was ensured by including questions and answer options based on published work in cultural responsiveness or based on the census data collection in Australia and Aotearoa New Zealand [9, 23, 35, 36] . For example, questions related to demographic variables such as age, gender, level of study, self-identified ethnoculture, type of program or previous cultural training were either adapted from published studies assessing selfperceived cultural responsiveness or constructed based on the literature defining important factors associated with cultural responsiveness. Questions related to ancestry, religious affiliation and spoken language were worded similarly to the Australian 2016 census or Aotearoa New Zealand 2013 census. Additionally, to ensure face validity, a draft of this section was provided to the research team for feedback regarding the content and structure of the questions [37] .
Cultural competence assessment tool
The Cultural Competence Assessment (CCA) [38] was used to assess self-perceived levels of cultural responsiveness. The CCA is a 25 item Likert scale questionnaire with two subscales: Cultural Awareness and Sensitivity (CAS), and Culturally Competent Behaviours (CCB). For an overall CCA score, the average of all 25 items was calculated to provide a score from 1 to 7 [39] [40] [41] . The CCA assesses self-report of behaviour rather than self-efficacy for performing a behaviour, and provides a measure of cultural responsiveness that does not emphasise knowledge about specific cultural groups [38] .
The CAS subscale measures awareness (knowledge) and sensitivity (attitudes) and consists of 11 items with a 7-point Likert type scale ranging from 1 (Strongly Disagree) to 7 (Strongly Agree), with four items reversed scored. The CCB subscale measures the frequency of culturally responsive behaviours with 14 items and a 7-point Likert type scale ranging from 1 (Never) to 7 (Always). Scores for all items on each subscale are summed and divided by the number of items to provide a score from 1 to 7. Higher scores mean higher levels of overall cultural responsiveness, cultural sensitivity or culturally responsive behaviours demonstrated. Mean scores of 4 indicate moderate levels cultural responsiveness. Mean scores of 5 indicate moderately high levels of cultural responsiveness. Mean scores approaching the range of 6-7 indicate high levels of cultural responsiveness [39, 40] . Internal consistency has been reported as high (Cronbach's α > 0.80) with validity (content, construct and face) and test-retest reliability established [38, 42, 43 ].
Altemeyer's dogmatism scale
Altemeyer's dogmatism (DOG) scale was used to assess participants' level of dogmatism, defined as an unjustified and unchangeable certainty in one's beliefs [44] . The DOG scale asks respondents to think about the certainty with which they hold their beliefs, their views about maintaining an open belief system, and the likelihood that their beliefs will change in the future [44] . The DOG scale consists of 20 items with a 5-point Likert type scale ranging from 1 (strongly agree) to 5 (strongly disagree). Ten items are reversed scored to avoid response set biases. All items are summed up to calculate the total DOG score. Scores range from 20 to 100, with higher scores indicating greater levels of dogmatism. Internal consistency of the DOG scale has been reported as high (Cronbach's α > 0.88) and construct validity has been established [44] [45] [46] [47] .
Marlowe Crowne social desirability scale -Short form C The Marlowe Crowne-Social Desirability Scale -Short Form C (MCSD (Form C)) was used to assess participants' social desirability [18, 48] . The MCSD (Form C) consists of 13 items with a true/false response format. Seven items are reversed scored to avoid response set biases. Scores range from 0 to 13. Higher scores indicate that the participant is more likely to respond in a manner that is considered socially desirable [21, 49] . Internal consistency reliability of the MCSD (Form C) has been reported with a Cronbach's α ranging from 0.62 to 0.89, and construct validity has been established [50] [51] [52] .
Statistical analysis
Demographic characteristics of respondents were analysed using descriptive statistics. Means and standard deviations were reported for cultural responsiveness scores. Associations between academic year levels were analysed based on the type of program (bachelor, graduate entry masters and masters extended) using one-way ANOVAs or independent t-tests, with post hoc tests (Tukey), where appropriate. Differences between universities were not assessed due to political sensitivities and differences in the sample sizes between participating institutions.
To identify predictors of cultural responsiveness, three separate simultaneous multiple linear regression analyses using the general linear model procedure, were conducted for the total CCA score, and the CAS and CCB subscale scores. Predictors are independent variables that are linked or associated with a particular outcome such as the level of cultural responsiveness [53] . Ten independent variables were entered in each model: age, gender, number of weeks of clinical placement attended, prior education related to culture or cultural responsiveness, speaks another language other than English, self-identified ethnoculture, religious affiliation, lives in culturally diverse area, dogmatism score, and social desirability score. These predictors were chosen based on the cultural responsiveness literature, and prior research in other health disciplines [18, 23, 34, 54] .
Prior to conducting the analyses, the statistical assumptions for regression analyses were tested. All assumptions were met, and data did not have to be adjusted (i.e. linearity, homoscedasticity and normality of residuals, and multicollinearity were within acceptable limits). Statistical software (Statistical Package for the Social Sciences (SPSS) version 24, IBM Corp., Armonk, NY, USA) was used to perform all the data analysis at a 0.05 level of significance.
Results
A total of 817 (19% response rate) physiotherapy students from the nine universities in Australia and Aotearoa New Zealand participated. Eighty-five per cent of the responses were undergraduate students, 7% were GEM students, while 6% were enrolled in a masters extended program. Characteristics of the participants are summarised in Table 1 .
Level of self-perceived cultural responsiveness
The cultural responsiveness mean score was 5.15 ± 0.67 (range = 2.42-6.73), indicating a moderately high level of self-perceived cultural responsiveness among the participants. Responses on the CAS subscale showed a moderately high level of cultural sensitivity and awareness (5.77 ± 0.49, range = 3.27-7.00). Analysis of the CCB subscale showed a moderate level of culturally competent behaviours (4.53 ± 1.11, range = 0-7).
Self-perceived cultural responsiveness and year levels
There were significant differences between undergraduate year levels for self-perceived cultural responsiveness (overall CCA score) (F[3706] = 4.60, p = 0.003) ( Table 2 ). Tukey's post hoc comparison revealed that fourth year students had lower self-perceived cultural responsiveness when compared to first year (p = 0.004) and second year students (p = 0.023). There was no statistically significant difference between fourth year and third year students (p = 0.46), and between first, second and third year students (all p > 0. 19) .
Analysis of the CAS subscale scores revealed a significant difference between undergraduate year levels for cultural awareness and sensitivity (F[3706] = 3.46, p = 0.016). Post hoc comparisons revealed that first year students had lower cultural awareness and sensitivity than second year students (p = 0.017), but there were no significant differences between all other year level comparisons (all p > 0.47).
Analysis of the CCB subscale scores showed significant differences between undergraduate year levels for culturally responsive behaviours (F[3706] = 8.361, p < 0.001). Post hoc comparisons revealed that fourth year students perceived they demonstrated less culturally responsive behaviours than first (p < 0.001) and second year students (p = 0.02). Third year students also perceived they demonstrated less culturally responsive behaviours than first year students (p = 0.003). There were no significant differences between all other year level comparisons (all p > 0.18). There were no significant differences between year levels in the GEM and masters extended programs for self-perceived levels of cultural responsiveness, or for the individual subscales measuring cultural awareness and sensitivity, and culturally responsive behaviours (all p > 0.13).
Predictors of Cultural responsiveness
Multiple regression models for overall self-perceived cultural responsiveness, and subscales of cultural awareness and culturally responsive behaviours are presented in Table 3 . All three multiple regression models were significant.
Fewer number of weeks of clinical placement attended, lower levels of dogmatism, and greater social desirability were significant predictors of greater self-perceived cultural responsiveness, with the model for total CCA score 
Discussion
This is the first study to assess self-perceived cultural responsiveness in physiotherapy students throughout the curriculum in an Australian and Aotearoa New Zealand context. This study is also the first to explore factors associated with levels of self-perceived cultural responsiveness in physiotherapy students. Understanding baseline levels of cultural responsiveness and the factors that influence cultural responsiveness is central to the development of curriculum that aims to support culturally responsive behaviours, skills and attitudes. The results from this study suggest that physiotherapy educators should consider the characteristics of the learners, especially how dogmatism can contribute to the capacity to develop cultural responsiveness, and the implications of social desirability. Additionally, physiotherapy educators need to be aware of how cultural responsiveness can be fostered overtime.
The results of this study suggest that physiotherapy students who are more dogmatic in their thinking have lower self-perceived cultural responsiveness scores. This may be explained by understanding the cognitive processes related to dogmatism. Dogmatism is a personality Data based on the percentage of overseas born population from non-English speaking countries living in the local government area or district in which participants live *p < 0.01 trait that is marked by a closed-minded cognitive style. This involves the selective processing of information and evidence, and the tendency to minimise or ignore information that contradicts with co-existing beliefs (confirmatory bias) [55, 56] . Culturally responsive practice requires health professionals to be aware and set aside personal biases, and to understand and respect different health beliefs and experiences from their patients' perspective [54, 57] . In this sense, individuals who are dogmatic would likely process information about different or competing health beliefs and practices in a biased or dismissive manner. Previous literature has also demonstrated that dogmatism is associated with negative attitudes and behaviours towards people from different cultural backgrounds. For example, dogmatic nursing staff displayed more negative attitudes or viewed culturally diverse patient groups as more annoying and superstitious than those who were less dogmatic [33] . Additionally, dogmatic students are less willing to listen, and have lower receptivity and tolerance towards teaching instructors who were from CALD communities [58, 59] . These attitudes and behaviours are contrary to the personal attributes that are considered essential for developing culturally responsive practice [34, 54, 60] . Therefore, dogmatism may impede the capacity of students to learn and develop cultural responsiveness. Educators should assess dogmatism to identify at risk students, and design educational interventions that aim to facilitate open-mindedness and self-awareness, and dispel biased and prejudiced thinking to support the development of culturally responsive practice.
In this study, students who responded in a manner considered to be more socially desirable perceived themselves to be more culturally responsive. The majority of studies that have measured social desirability have also demonstrated similar results [18] . Being culturally responsive is a skill that is expected in healthcare culture and practice. Students who are more socially desirable are thought to respond in a way that portrays themselves as favourable, and thus providing a self-perceived measure of their desired performance level rather than actual level [18, 19] . When using self-reported measures to assess cultural responsiveness, social desirability should be assessed to determine the validity of responses [18, 21, 61] . Educators should also consider the implications of social desirability responding on learning. That is, it may be important for educators to have discussions in this area to promote self-awareness in students to openly acknowledge their limitations, and to facilitate self-reflection on skills and behaviours.
Alternatively, greater social desirability and higher self-perceived cultural responsiveness may also be explained by viewing social desirability as a personality trait [62, 63] . Social desirability is associated with personality traits of agreeableness, conscientiousness, emotional stability, greater emotional intelligence, and honest-humility [64] [65] [66] . In this sense, social desirability may be indicative of social cognitive skills. That is, individuals are cognisant of the standards of their society or group, are aware of the reputation they hold, and conscious to how they should present themselves in the society or group [67] . As such, physiotherapy students who are more socially desirable may engage in behaviours based on expectations of their roles to provide quality care to their patients. In this view, social desirability may have implications on how educators address this area from a social-cognitive and a professional standpoint. However, social desirability as a personality trait is also influenced by multiple cultural and personality variables [66] [67] [68] . More research is required to understand this perspective, how it relates to culturally responsive practice and whether there is a role within curriculum to explore social desirability for learning culturally responsible practice.
The findings in this study also indicate that physiotherapy students with greater clinical experience had lower levels of self-perceived cultural responsiveness than those that did not. While counter-intuitive to what might be expected, these findings have also been observed in other studies [69] [70] [71] [72] . On the surface, these results suggest that the curricula in clinical education may not be adequately fostering the development of culturally responsive practice. However, it is also possible that with increasing education and clinical experience, students feel less culturally responsive as they learn more about diversity, and begin to see what they do not know about delivering care to people from CALD communities. Additionally, these results could also represent the increasing ability of students over the duration of their training to effectively self-reflect on their abilities. Understanding how cultural responsiveness is integrated and addressed within the classroom and clinical curricula may help further explain why self-perceived cultural responsiveness decreases overtime. Longitudinal studies assessing cultural responsiveness of students as they progress through the curriculum could also provide better insight into the development of cultural responsiveness overtime.
Limitations
The findings of this study need to be considered in light of the following limitations. Despite collecting data from 817 students, the overall response rate was 19%. Therefore, there is the risk of non-response bias [73] . However, the sample population included students studying at different universities across different geographical locations in Australia and Aotearoa New Zealand, thereby providing a representative sample of physiotherapy students across the geographic region. Also, demographic data for gender proportions reflect recent studies in Australian physiotherapy universities and the current workforce data [74] [75] [76] [77] . In addition, self-reported questionnaires, such as the CCA provide information about perceived abilities, which are often only low or moderately correlated with actual level of performance [78] . As such, self-reported tools may be influenced by social desirability, and the ability of students to accurately self-reflect on their own skills [78, 79] . However, there is little consensus on the most appropriate assessment method and this study attempted to examine the influence of social desirability bias on the cultural responsiveness measure. Also, a vast majority of research relies on self-reported questionnaires, and there are currently no valid and reliable observational measures available to assess cultural responsiveness [18, 79] . Thus, future research should consider developing and validating observational measures to assess cultural responsiveness.
Conclusion
This study is the first to assess and explore the factors associated with Australian and Aotearoa New Zealand physiotherapy students' self-perceived cultural responsiveness. The results indicate that higher dogmatism was related to lower levels of self-perceived cultural responsiveness, and higher social desirability was related to higher levels of self-perceived cultural responsiveness. Additionally, students with more clinical experience and final year undergraduate students perceived themselves to be less culturally responsive. Overall, these results provide educators with knowledge about the level of perceived cultural responsiveness in physiotherapy students, and the factors that may need to be assessed and addressed to support the development of culturally responsive practice. 
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